Acid methanolysates of strains representing 58 coryneform taxa were examined for mycolic acids and other long-chain constituents by thin-layer chromatography. Mycolic esters were detected in the methanolysates of true corynebacteria but not in those from plant pathogenic bacteria, Corynebacterium haemolyticum, Corynebacterium pyogenes or from representatives of the genera Arthrobacter, Cellulomonas, Curtobacterium, Kurthia or Oerskovia. Thin-layer chromatography of whole-organism inethanolysates provides a simple method for distinguishing true corynebacteria from coryneforms which do not contain mycolic acids, and from nocardiae and mycobacteria which produce mycolic acids of different mobility. At present the mycolic esters of true corynebacteria cannot be clearly separated from those of some rhodochrous strains.
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Systematic investigations of the mycolic-acid composition of coryneform bacteria have not been performed and it is not known whether these lipids will provide good chemical markers for classification and identification. Analysis by thin-layer chromatography (t.1.c.) of ethanol/diethyl ether (I : I , v/v) extracts of true corynebacteria (Jones, 1975) , nocardiae and rhodochrous strains showed that these bacteria contained characteristic lipid components identified as free mycolic acids (Mordarska, Mordarski & Goodfellow, 1972 ; Goodfellow, 1973; Goodfellow et al., 1973 Goodfellow et al., , 1974 Minnikin, Pate1 & Goodfellow, 1974; Alshamaony et al., 1976a, b) . A more convenient procedure, involving t.1.c. of acid methanoIysates of dry bacteria, has been developed for analysing the content of mycolic acid and other long-chain constituents (Minnikin, Alshamaony & Goodfellow, 1975) . We have used this whole-organism methanolysis technique to examine 122 strains representing 58 coryneform taxa.
METHODS
Cultures. The test strains are listed in Table I . Corynebacterium haemotyticum and C. pyogenes cultures were maintained on brain-heart infusion agar (Oxoid) ; other strains were maintained on Dorset Egg and Loeffler serum slopes (Cowan, 1974) .
Cultivation. Corynebacterium haemolyticum and C. pyogenes were grown in brain-heart infusion broth (Oxoid) in stationary culture for 4 days at 37 "C, the animal corynebacteria were grown in shake flasks of nutrient broth (Oxoid) supplemented with I % (w/v) Tween 80 for 2 days at 37 "C, and the other were strains grown in shake flasks of nutrient broth for 3 days at 30 "C. Corynebacterium sp. KD was grown on Mueller-Hinton Agar (Oxoid) supplemented with 0-1 % (w/v) cysteine.
Cultivated organisms were killed with I % (v/v) formaldehyde, harvested by centrifuging, washed with distilled water and freeze-dried. Whole-organism methanolysis and thin-layer chromatography. Dried organisms were examined using the acid methanolysis and t.1.c. procedure described by Minnikin et a1 (1975) .
RESULTS A N D DISCUSSION
The patterns obtained by chromatography of methanolysates of coryneform bacteria, and of the reference Nocardia, Mycobacterium and rhodochrous strains, are shown in Fig. I . The identity of spots corresponding to mycolic esters was confirmed by washing the developed chromatogram with a mixture of methanol/water (5 : 2, vlv), which removed all spots except those corresponding to the mycolic esters (Minnikin et al., 1975) . The spots on the chromatograms having Rp values greater than 0.6 are attributable to the methyl esters of non-hydroxylated long-chain fatty acids. On the basis of the results the strains were clustered into six groups: A, B, C , D, E and F (see Table I , Fig. I) .
Mycolic esters were detected in methanolysates of Nocardia, rhodochrous strains, certain Corynebacterium strains and in the single strain of Mycobacterium examined. The extract from Mycobacterium avium ( Table I , Group E; Fig. I ) gave a multispot pattern in accordance with previous studies (Minnikin et al., 1975; EtCmadi, 1967) ; single spots were obtained for the mycolates from the other genera included in Groups A, B, C and D. The mycolate from the representative strains of Nocardia (Group D) had a relatively high mobility (Fig. I) in comparison with mycolates from Group C strains, which include an authentic representative of the ' rhodochrous ' complex. The esters of the mycolic acids from strains in Group A, which includes type and authentic strains of the genus Corynebacterium, had the lowest mobility (Fig. I) . Representatives of C. equi and
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Fig. I . Thin-layer chromatography of whole-organism methanolysates of selected bacteria. FAME, fatty acid methyl esters; MAME, mycolic acid methyl esters; X, unknown components.
Brevibacteriurn paraJinoZyticurn (Group B) gave mycolates whose mobilities were difficult to distinguish clearly from those of representatives of Groups A and C (Fig. I) . The spots corresponding to mycolates in extracts of Group A were always relatively low in intensity compared with the spots derived from the simple non-hydroxylated fatty acids (Fig. I) ; whereas the mycolic ester spots in methanolysates of Groups C and D and the strains of C. equi (Group B) were of much greater relative intensity. Mycolic acids were not found in the other coryneform taxa investigated (Group F).
Methanolysates of four strains included in Group A contained additional components (X) which gave spots on t.1.c. having mobilities intermediate between the mycolic and non-hydroxylated esters, e.g. C. bovis cg8 (Fig. I) . Two other strains of C. bovis (c97 and CIOO) and a single representative of C. xerosis (c33) gave similar patterns, the only difference being that single spots were seen in contrast to the double spot for methanolysates of C. bovis cg8 (Fig. I) . The nature of these additional components remains to be determined; they can, however, be distinguished from mycolic acids by their mobility on t.1.c. using methanol/water (5 : 2, vlv) (Minnikin et al., 1975) . Long-chain alcohols, such as hentriacontan-I 6-01 and nocardols found previously in certain strains of nocardioform bacteria (Bordet & Michel, 1964; LanCelle, Asselineau & Castelnuovo, 1969 , would be expected to have chromatographic mobilities similar to those of the unknown components. Our data correlate well with the numerical groupings obtained by Bousfield (I 9-72) and Jones (1g75), many strains being common to all three studies. If, as seems advisable, isolated from marine fish and provisionally identified as Corynebacterium species (Bousfield, Gunawardana & Noble, I 976) produced, after methanolysis, mycolic acid esters having the same t.1.c. mobility as those from established species of Corynebacterium. On the other hand, some methanethiol-producing 'cheese coryneform bacteria' (Sharpe, Law & Phillips, 1976) (Group F, ~2 4 to ~2 8 ) and the 'Corynebacterium' sp. KD, pathogenic for trout and salmon (Ordal & Earp, 1956 ) (Group F, HI^), did not contain mycolic acids.
The finding that strains labelled C. fascians and C. hydrocarboclastus produced mycolic acid esters with an & similar to that of many rhodochrous strains supports the case for reclassifying these taxa in the ' rhodochrous' complex (Gordon, 1966; Bousfield, 1972; Komura, Komagata & Mitsugi, 1973; Jones, 1975 Jones, 1975) and in the present study representatives of C. equi were not clearly distinguished from bacteria in either of these groupings. Jones (1975) also recovered B. ammoniagenes and B. stationis in the same phenon as C. equi, but in the present study these brevibacteria gave mycolates whose mobilities were similar to those of strains placed in Group A.
Corynebacteriurn huemolyticum, C. pyogenes, the remaining plant pathogenic corynebacteria, and saprophytic strains of taxa such as C. aquaticum did not contain mycolic acids and can, therefore, be clearly separated from the true corynebacteria (Jones, 1975) .
Thin-layer chromatography of whole-organism methanolysates thus provides a simple method for distinguishing true corynebacteria from a host of other coryneforms which do not contain mycolic acids. Analysis of mycolic acid methyl esters by t.1.c. does not, however, presently allow clear distinctions to be made between representatives of true corynebacteria, C. equi, B. parafinolyticurn and the ' rhodochrous ' complex.
